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Itinerary 
Assemble cars headed south on street on west side of high 
school grounds. 
Start. Turn right (west.) 
Stop. State Highw~ No. 17. Turn left (south) on highway. 
Caution - railway crossing. Stop - junction State Highway 
No. 91. 
Turn right (west) on highw~s. 
Crossing Spoon River. Note valley is about 1/4 mile wide. 
Gravel terrace on north side of road. 
Right turn. 
Left turn. 
Right turn. 
Curve left. 
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STOP I. illinoian drift plain -- Toulon bench. 
Among maqy other geological features, the wyoming area 
offers some interesting physiographic relations, more than are 
usually found in an area of comparable size in Illinois. A 
fairly complete review of these relations will be accomplished 
during this conference, 
Tens and hundreds of thousands of years ago most of 
Illinois, together with most of northern North America, was 
covered by huge ice-sheets or glaciers. These glaciers ex-
panded from centers in what is now eastern Canada. They deve-
loped when for some reason not yet determined the mean annual 
temperatures in the region were somewhat lower than now, so 
that not all of the snow that fell during the winters was 
melted during the summers. The snow residues accumulated 
year after year until they became a sheet of ice so thick that 
as a result o! its weight the lowermost part began to flow 
outward,c~ing/ with it the soil and rocks on which it rest-
ed and over which it moved. The process continued until the 
j 
- 2 -
glacier extended into our country as far south as Missouri 
and Ohio rivers. 
Moderation of temperatures halted the glacier. For 
a while the melting of the ice balanced its accumulation and 
expansion, so that its margin remained stationar.y. Later the 
melting exceeded the accumulation and expansion, and the ice 
front graduallY melted back until the glacier disappeared 
entirely. 
As the glacier melted, all of the soil and rocks 
which it had picked up as it advanced were released. Some 
of this material or drift wa's deposited in place as the ice 
melted. Such material consists of a thorough mixture of all 
kinds and sizes of rocks and is known as till. Some of the 
glacial drift was washed out with the melt-waters. The 
coarsest outwash material was deposited nearest the ice-front 
and gradually finer material farther away. The finest cl~ 
may have been carried all the way to the ocean. Where the 
outwash material was spread widely in front of the glacier 
it forms an outwash-plain; where it was restricted to the 
river valleys it forms what are called valley-trains. 
At times, especially in the winters, the outwash-
plains and valley-trains were exposed as the melt-waters 
subsided, the wind picked up silt and fine sand from their 
surfaces, blew it across the countr.y, and dropped it to form 
deposits of what is known as loess. Glacial loess mantles 
most of Illinois. Near the large-river valleys it m~ be as 
much as 60 or 80 feet thick. Far from the valleys it may be 
measured only in inches, if it can be identified at all. 
It is now commonly known that there were four major 
periods of glaciation during the Pleistocene or Great lee 
Age (see accompanying table), and that between each pair 
there was a long interglacial period in which conditions were 
as they are today. It is also commonly lmown that during 
each major glaciation there were a number of retreats and re-
advances. This was particularly true during the last or 
Wisconsin glacial stage. 
The wyoming area was invaded certainly by the glaciers 
during the last three - Kansan, Illinoian, and Wisconsin -
glacial stages, because glacial drift of these ages may be 
found in the region. Probably the region was also invaded 
b.Y the Nebraskan or oldest glacier, although no materials 
positively of Nebraskan age have been identified. 
The position of the ice-front at each advance of the 
glacier is usually marked by a ridge o£ till or moraine. 
The moraine represents the accumulation of drift at the ice- · 
martin while the advance and melting were essentially in 
balance, when more and more material was being brought to the 
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edge of the advancing ice. When melting exceeded advance, 
so that the ice-front retreated, the resulting drift de-
posits form a drift-plain or ~-tlain, whose surface ~ 
be almost lever-or-more or less bi lowy. 
At this stop the Illinoian drift plain, with its 
mantle of Wisconsin loess, is unusually flat. This condition 
is commonly characteristic of the Illinoian drift plain. 
Streams have eroded valleys in the plain, but despite the 
time that has elapsed since Illinoian glaciation and despite 
the presence of several large streams fairly close together 
in the Wyoming area, much of the plain here is not eroded. 
On the Kewanee quadrangle topographic map it m~ be 
noted that the Illinoian drift plain in the vicinity of 
Toulon lies at an elevation about 75€ feet above sea-level. 
To the north, northwest, and west, beginning at about the 
position of the orange line shown on the conference map, the 
general ground surface rises steadily to elevations as much 
as 800 feet and 860 feet above sea-level respectively at 
Kewanee and Galva. This difference in elevation o.f.· the 
ground surface reflects directly the bedrock surface on which 
the glacial drift lies. 
Before the advent of the glaciers the surface of the 
Wyoming region was a series of soil-covered ridges and 
valleys eroded in bedrock. However, except for the filling 
and obliteration of. some valleys, the gross differences in 
elevation of the bedrock surface were maintained through-
out Illinoian glaciation, thus showing that the mantle of 
Illinoian and older drifts for the most part is relatively 
uniform. 
From records of wells and other borings it is known 
that a fairly large preglacial valley existed in the Wyoming 
area. From these records and from the distribution of bed-
rock outcrops this valley, which is named the WYoming valley 
(c. Leland Herberg, ''Bedrock Topograpey of illinois:" 
Illinois State Geological Survey Bulletin No. 73, P• 57.), 
has been mapped (idem., plate I) as starting in west-central 
Knox County, running easterly and thence north of easterly ' 
across Knox County and the northwest corner of Peoria County, 
northeasterly towards Wyoming and thence southeasterly across -
southeastern Stark County, the southwest corner of Marshall 
County, and the northeast corner of Peoria County to join 
Mississippi River when it flowed in the present valley of 
illinois River. 
Two principal tributaries joined this valley near 
present WYoming. One tributary started in northern Knox 
County and flowed easterly. Near present Toulon it was 
joined by a tributary that started in the southeast corner 
of Henry County and flowed south. The second principal 
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tributary of Wyoming Valley started in northwestern Stark 
County and flowed east of southerlY. The general courses of 
the principal river and these tributaries in the Wyoming area 
are shown by light green contour lines on the conference map& 
Wyoming Valley from Wyoming southwest into Knox County 
is followed now by Spoon River. Southeast from Wyoming the 
valley is completely filled and obliterated by glacial drift. 
At WYoming the valley is 200 feet below present ground sur-
face, as shown by the record of the city well, and farther 
southeast it is about 350 feet 9eep •. 
Tha upper portion of the west tributar.y is followed 
in general by the upper, eastward-flowing course of Walnut 
Creek through Knox County, and part of the lower portion is 
followed by the eastward-flowing course of Indian Creek south~ 
cast of Toulon. The portions of the valley between these : 
streams and between Indian Creek and Spoon River near ·wyoming 
arc filled with drift to the plain level. The north tributar.y 
to the west tributary is followed in general by the southward 
-flowing course of Indian Creek, above Toulon. The upper 
portion of the other (north) tributary of the main valley is 
followed by Spoon River to about Mokena, beyond .which the 
old valley again is filled with drift to the plain level. 
South and southeast from the vicinity of Stop I the 
ground surface slopes downward towards the valley-o:f''"Opoon 
River, leaving between the hip.her ground to the northwest 
and the lower ground to the southeast a limited tract of re-
latively level drift plain, called the Toulon bench. Data 
are not available to demonstrate whether or not it reflects 
a sinrilar bench on the bedrock surface. 
Turn around. Cautionl Return to Wyoming. 
Start descent from bench. 
tvost edge of vJyoming. Turn right (south) on gravel road, on 
east side of cemetery. 
STOP II. In an arc from south to northeast across and along 
the old Wyoming Valley from this point the combined Shelby-
ville, Bloomington, and Metamora moraines of Wisconsin age 
appear as one prominent ridge, as the two latest ones in 
succession over-top the preceding one. Outwash from the 
glaciers that built the moraines helped to fill the valley, 
forming an outwash plain, designated the Stark outwash plain, 
that slopes away from the moraines at elevations as much as 
750 feet above sea-level at the east end down to elevations 
of about 650 feet about due south of this point. Again avail-
able data are insufficient to demonstrate how much the valley-
£ill is Wisconsin outwash and how much is older drift. How-
ever, in former times several gravel pits were developed in 
the outwash plain. 
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At the same time that outwash from the Wisconsin 
glaciers was forming the Stark outwash plain, additional 
outwash from the same glaciers farther north was being dis-
charged into Spoon River valley~ Remnants of this valley-
train outwash comprise terraces along the present valley, 
at elevations up to 700 feet above sea-level. 
At this locality the ground surface is again a plain 
tract, at an elevation of about 700 feet above sea level. 
The tract extends northward to Wyoming, northeastward about 
~hree miles, and southwestward several miles along the north-
west side of Spoon River valley. This m~ be a drift-plain 
bench like the Toulon bench, but the occurrence of gravel 
at some places indicates it ~ be an outwash plain. The 
available data are insufficient to prove which is correct. 
Loess and outwash silt are exposed in road cut in north wall 
of Spoon River valley, which here is about 1/2 mile wide. 
Outwash gravel is exposed in south bank of Spoon River. 
Turn right (west). 
STOP III. Road cut exposing succession of glacial deposits 
ooer bech ock shale. 
The uppermost glacial deposits here are loesses of 
Wisconsin age, three in number. The latest and topmost was 
deposited principally during the Tazewell substage, and on 
it has developed the present surficial soil or weathering 
profile. It is generally buff in color. 
The second loess was deposited during the Iowan sub-
stage and is generally gray in color. . The time interval be-
tween the deposition of the Iowan loess and later deposits 
was too brief for a weathering profile to be developed, but 
where the Iowan loess is thin it may be noncalcareous, pre-
sumably because it was leached as rapidly as it was deposited 
In much of Illinois the Iowan and later Wisconsin 
loesses cannot be readily differentiated, and they are 
usually desi~nated together as the Peorian loess, which may 
be preferable practice as applied to this exposure. 
The first and oldest Wisconsin loess is the Farmdale. 
It is typically chocolate brown in color. It is also gen-
erally leached, presumably because it was deposited so slowly 
that it was leached as it was deposited. However, the time 
interval between the deposition of the Farmdale and Iowan 
loesses was sufficient that some humus and locally peaty or 
even wooqy material accumulated at the top of the F~!mdale 
loess. Where the Farmdale loess is only a few inches thick 
and lies on .well-developed Sangamon soil, the two cannot 
be readily differentiated. 
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Like many other things, rocks and minerals suffer 
changes when they are exposed to the weather. Although 
these changes are relatively slow, they become evident in 
earth deposits that are not disturbed over long periods of 
time and develop what is known as a weathering or soil pro-
file in the surficial part of such deposits. 
Following the practice established about 30 years 
ago by the Russian Glinka, soil scientists usually consider 
that the soil or weathering profile consists of 3 zones, de- _ 
signa ted A, B, and C from top down, The A zone is the ''soil" 
zone, which is normally black or gray in color. The B zone · 
is the ''subsoil'' zone, and the C zone is the unaltered parent 
material. 
The zonal effect results from the fact that the four 
principal processes which effect soil weathering all pro-
gress with the downward movement of groundwater but at dif-
ferent rates. These processes, listed in order according 
to their rate of progress, beginning with the most rapid, are 
(1) oxidation, (2) leaching of carbonates, (3) decomposition 
of more resistant minerals, and (4) accumulation of humus. 
Consequently, in the A zone, in which the humus 
material derived from dec~ing plants has accumulated, the 
rock minerals are oxidized, leached, and decomposed. In the 
upper part of the B zone they are oxidized and leached and in 
the lower part of the B zone they are only oxidized. The 
oxidation zone is shown by the reddish or yellowish color re-
sulting from the oxidation of iron minerals. The leached 
zone is determined by the absence of carbonates, as revealed 
by tests with a solution of hydrochloric acid. 
The typical soil profile is developed on the Tazewell 
loess at this stop, although the loess is not thick enough 
to reveal everywhere the C zone at the bottom. 
Below the Farmdale deposits there is about 4 feet of 
Illinoian till greatly weathered during the succeeding Sang-
amen interglacial stace. Geologic studies of the soil pro-
files developed on the older drifts - Illinoian, Kansan, and 
Nebraskan - reveal that they can be divided into 5 zones or 
horizons, instead of the 3 first recognized by Glinka in the 
soil profile developed on the Wisconsin drift. In order to 
avoid confusion they have been designated by numbers instead 
of by letters. Horizon 1 is the old ''soil'' or h'WTlus zone. 
Horizon 2 is a dense layer, very gummy and plastic when wet, 
very hard when dry. Horizon 3 is the leached and oxidized 
zone, ' and Horizon 4 is the oxidized but calcareous zone. 
Horizon 5 is the unaltered parent material. 
0.1 16.7 
J.) 20.0 
1.0 21.0 
O.J 21.3 
0.5 21.8 
1.5 23.3 
2. 2 25.$ 
1.5 27.0 
0.6 27.6 
0.2 
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The development of 5 instead of 3 reco~nizable zones 
in the old drifts results from the fact that they are much 
more weathered. The total thickness of the weathering on 
the old drifts is much greater than on the Wisconsin drift, 
even where they are overlain by younger drifts. Oxidation, 
leaching, and decomposition of minerals have all progressed 
deeper. In addition, another process, the downward transfer 
of c1~ minerals derived from the decomposition of other min-
erals originally in the drifts, has not only left Horizon 1 
more silty than it was originally but also has made Horizon 
2 much denser and more plastic than it was originally. This 
dense, plastic ''gumbo'' horizon is so little developed on 
Wisconsin drift that it is not differentiated. 
At this locality the Illinoian drift lies directly 
on bedrock. No older drift is now present. Presumably Kan-
san drift, and possibly also Nebraskan drift, was deposited 
here and was removed before or by the advance of the Illinoian 
glacier. The upper part of the bedrock shale has been par-
tially weathered, as it is somewhat cl~ey, and this pre-
sumably occurred prior to glaciation. The irregular bedding 
in the upper part of the shale shows also that it has been 
disturbed by the overriding glacier. 
Turn around. 
Descending into Spoon River valley. Note that here it is 
about a mile wide. 
Caution - railway crossingJ Now on Stark outwash plain. 
Stop - State Highway No, 91. Caution. Straight ahead. 
Caution - railway crossing! 
From here and for next mile or two, good views of Wisconsin 
moraines from south to northeast. 
Start ascending outer slope of Shelbyville moraine. 
Caution. - railway crossing! Start ascending outer slope 
or-aroomington moraine. 
STOP IV. Crest of Bloomington moraine. View southwest to 
nOrthWest across Stark outwash plain and old Wyoming Valley 
to Illinoian drift plain. Metamora moraine to east. 
This point is almost directly over the center of the 
old Wyoming Valley, which is here about 350 feet below the 
ground surface. Southwestward towards Princeville limeston~ 
bedrock is at the surface and four miles northwestward it is 
only 10 feet below the surface. 
Stop • State Highway No. 88. Caution - turn left (north) 
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on highway. Descend outer slope of Bloomington moraine. 
Junction with State Highway No. 17. Caution - straight 
ahead. Outer border of Bloomington moraine. 
Start ascending outer slope of Bloomington moraine. 
Bloomington till exposed in road cut. 
Start ascending outer slope of Metamora moraine. 
Crest of Metamora moraine. Curve left (west). 
Outer border of Metamora moraine. 
Caution - junction of State Highways Nos. 17 and 88. Con-
tinue straight ahead on Route 17. Outer border of Shelby-
ville moraine. 
Outer edge of Shlebyville moraine. 
Now on Toulon bench. 
Enter W,yoming. Caution - railway crossing. 
Caution - railw~ croseing! Stop - junction with State 
Highway No. 91. Straight ahead. 
Turn right (west). 
STOP V. City Park. 
After lunch, assemble for discussion of history 
of Sppon River in vicinity of Wyoming. 
Throughout much of its course Spoon River alter-
nately follows portions of preglacial bedrock valleys and 
cuts across divides between or is superimposed on the walls 
of such valleys. The headwaters rise in an area that in 
preglacial times was the west part of the basin of Buda bed-
rock valley (Herberg, op. cit., p. 54, pl. I), which flowed 
easterly and northerly as a tributary to Princeton Valley, 
the preglacial course of Mississippi River across north-
western Illinois. West Fork follows the upper part of the 
course of Buda Valley, but from its principal origin north 
of Neponset East Fork flows southeasterly directly across 
Buda Valley. 
Beginning at the north boundary of Stark County Spoon 
River flows southwesterly for about 3 miles across ·the· rock 
divide between Buda Valley and the valley of the north tri-
butar,y o£ WYoming Valley. Thence to Modena the river flows 
0.1 
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southeasterly, apparently following this north tributary 
valley of Wyoming Valley. At Modena the river turns south-
westward and thence flows southerly across the west bedrock 
wall of the tributary v~lley to about half a mile north-
west of W,yoming. From this point the river flows southerly 
across the valley of the west tributary of Wyoming Valley 
for about five miles and thence flows southwesterly, follow-
ing in reverse the upper part of Wyoming Valley itself, into 
eastern Knox County. Thence it flows southward across the 
bedrock divide between Wyoming Valley and preglacial Kickapoo 
Valley and southwestward across the divide between preglacial 
Kickapoo and Spoon valleys. Thus the course of Spoon River 
north of Fulton County has been established since preglacial 
times and most probably subsequent to Illinoian glaciation, 
since which time at least it has maintained its present 
course. 
It has been mentioned previously that outwash from 
the Wisconsin -glaciers entered Spoon River valley north of 
WYoming and filled it at least up to elevations 700 feet 
above sea-level. Outwash was also deposited in the tribu-
taries, even those on the west side of the valley. Subse-
quently Spoon River has reexcavated its valley in part, 
leaving remnants of the valley-train as terraces along the 
sides. 
The distribution of Shelbyville drift shows that be-
ginning about 3 miles north of Wyoming and thence northward 
for about 4 miles the Shelbyville glacier advanced to Spoon 
River. It appears that the river maintained its course a-
round the margin of the glacier, as no course of temporar,y 
di~ersion farther west has been noted. 
The width of various segments of the valley of Spoon 
River reflects in an interesting manner both the character 
of the materials in which it has been developed and incidents 
in its history. The widening from less than 1/4 mile north-
west of Wyoming to a mile 3 miles south of Wyoming is esp-
ecially noteworthy. 
On resuming trip, continue west and turn right 
(north) at first corner. 
Stop. State Highways Nos'. 17 and 91. Turn right (east) on 
Erghwayso 
Turn left (north) on State Highway No. 17. Caution -rail-
way crossingl 
Leave highway, straight ahead on black-top street. 
Turn right (east). 
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Turn left (north). 
Turn left (west). 
STOP VI .• Exposure of bedrock formations, including a coal, 
of Pennsylvanian age, below the glacial drift. From top to 
bottom the succession -of formations is as follows: 
Limestone, (Lonsdale) nodular, 
weathered. 
Siltstone and sandstone, iron-
stained 
Shale with silty laminae 
Clay 
Coal (No. 6) with cl~ parting 
(''blue band'') 16 inches ~hove base 
Underclay, medium gray 
Shale, clayey, with limestone 
nodules 
Shale, clayey, silty near base 
Sandstone, clacerous, medium-grained 
Siltstone, shaly, slightly calcareous 
Sandstone (Cuba), with siltstone 
laminae 
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The formations in the Pennsylvanian system occuro in 
sequences or cycles, called cyclothemsc Each cyclothem seems 
to record a recession and a readvance of the seas jn which 
most or all of the deposits were made. The accompanying dia-
gram shows the succession of beds in a cyclothem. However, 
rarely are all these beds found in any single cyclothem; 
usually one or more is lackingc More than fifty cyclothems 
have been identified in Illinois. 
The coal at this locality was formerly mined. En-
tries, whose locations are indicated by the waste still ev-
ident, were driven horizontally directly from the outcrop of 
the coal. Some of the old entries or ''rooms'' appear in the 
present exposure, where the coal is absent and the overlying 
shale has caved in from above. Holes resulting from sub-
sidence due to cave-ins are evident across the road. 
Turn left (west) across Spoon River. 
·T-road - turn right (north). 
Turn left (west). 
Turn right (north). 
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STOP VII. Exposure of bedrock formations of Pennsylvanian 
age. 
The coal here is the same as at Stop VI. However, 
there are representatives of the hard black lam1nated shale 
and the fossiliferous limestone formation which normally lie 
above the coal and which were absent in the succession at 
Stop VI. 
Old entries of coal mines and holes resulting from 
subsidence over mined-out rooms are common in the slopes 
across the road. 
Turn around, 
Turn left (east). 
Turn right (south). 
T-read - turn left (east). 
Entrance to gravel pit - turn right (south). 
STOP VIII. Gravel pit in terrace of Wisconsin outwash in 
SpOOn ft1ver valley train. Note relatively horizontal beds, 
degree of sorting, size of materials, occurrence of cut- and-
fill deposits, cross-bedding, and other features. A great 
variety of rock species may be found. 
End of conference. Participants are free to remain 
at this gravel pit as long as they desire and m~ disperse 
at their pleasure. Highways to destinations west, north-
west, and southwest may be reached by returning to the public 
road, turning left (west), and following it three miles .to 
Toulon. Highways to destinations east, northeast, and south-
east can be reached by returning to Wyomingo 
Stages 
Recent 
Time Table of Pleistocene Glaciation 
(after H. M. Leighton and H, B. Willman, 1950) 
' Sub-stages ! Nature of Deposits 
Soil, infant 'to youthful pro .. 
file of weathering, lake and 
Special Features 
river deposits, dunes, peat. 
--------------~----------~------------ ·--------~----------------------
Mankato 
Late Fluvial deposition - , 
Mississippi, Illinois, and 
Ohio river valleys; dune 
sand, some loess deposits 
Lake Agassiz Torrent 
eroded Late Mankato 
deposits 
Early along Mississippi River La.ke Duluth Torrent 
Valley; and deposits in Lake eroded Early Mankato 
Chicago. deposits 
Forest bed, Tvro Creeks, 
Y!isconsin 
Wisconsin Cary Drift, loess, dunes, beginning Kankakee and Lake Maumee 
of deposits in Lake Chicago Torrents (4th glacial} 
Tazewell 
Iowan 
Farmdale 
(Pro-Wis.) 
Drift, loess, dunes, lake 
depo s'S. ts. 
Drift, loess, dunes 
Loess (in advance of glacia-
tion} 
Sangamon Soil, mature profile of weath-
(3rd interglacial) ering, alluvium, peat 
illinoian 
(Jrd glacial) 
Buffalo Hart Drift 
Jacksonville Drift 
Payson 
(terminal) 
Loveland 
(Pro-Ill.) 
Drift 
Loess (in advance of glacia-
tion) 
Fox River Torrent 
Westward diversion of 
Mississippi River into 
Iowa by Tazewell ice 
lobe 
--------------+--·--------·-+----------------------------r----------------------Yarmouth 
(2nd interglacial) 
Kansan 
(2nd glacial} 
Aftonian 
(lst interglacial) 
Nebraskan 
{1st glacial) 
Soil, mature profile of weath-
ering, alluvium, peat. 
Drift 
Loess 
' Soil, mature profile of weath-
erirtg, alluvium, peat. 
Drift 
-------------;r------------------
0 :/o i 
ORIFTL£SS ( I 0 
: I I 
AR£A •• •• ,I I 
: .. 1 FREEPORT • I ROCKFORD 
~:--------Ji ___ ~INO!AN _ _j_ __ _ 
{ !DRIFT { i 
...... 10 
,• . 
_______ _l_ 
1---
----1 
I i ,~----
r--------,J 
__ , 0 
I I 
I ILLINOIAN o 
I DRIFT ,. 
I I 
i I 
i i 
___ j _______ i 
i --, 
I I 
r 
I 
I 
I 
----l 
LEGEND 
E] MORA!,NES 
a KANKAKEE TORRENT AREAS 
~ LAKE CHICAGO AND OUTLET 
/ MARGIN OF WISCONSIN 
SCALE 
0 10 1!1 20MI . 
I 0 
\ -' 
\ rJ 
j _______ ~ ILLINOIAN 
DRIFT I I 
i ! i I L _____ l _ __! 
i i 
I r------
1 I 
ILLINOIS STAT£ «OL~ICAL SURVEY 1 
GLACIAL GEOLOGY IN NORTHEASTERN ILLINOIS 
Compiled by George E. Ekblaw from data furnished by the Survey 
January 1, 1942 
(71330--5~--5-53) ~2 
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,. 
Shale, gray, sandy at top; contains marine fossils and ironstone 
concretions especially in lower part. 
Limestone ; contains marine fossils. 
Shale, black, hard, laminated ; contains large spheroidal concre-
tions ("Niggerheads") and marine fossils. 
Limestone; contains marine fossils. 
Shale, gray; pyritic nodules and ironstone concretions common at 
base; plant fossils locally common at base; marine fossils rare. 
Coal; locally contains clay or shale partings. 
Underclay, mostly medium to light gray except dark gray at top; 
upper part noncalcareous, lower part calcareous. 
Limestone, argillaceous ; occurs in nodules or discontinuous beds ; 
usually nonfossiliferous. 
Shale, gray, sandy. 
Sandstone, fine-grained, micaceous, and siltstone, argillaceous; 
variable from massive to thin-bedded; usually witq an uneven 
lower surface. 
AN IDEALLY COMPLETE CYCLOTHEM 
(Reprinted from Fig. 42, Bulletin No. 66, Geology and Mineral Resources of the Marseilles, 
Ottawa, and Streator Quadrangles, by H. B. Willman and}. Norman Payne) 
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